Summary
Summary

36
The purpose of this study was to develop a deeper understanding of the key physicochemical 37 parameters involved in the release profiles of microsphere-encapsulated agrochemicals at different 38 temperatures. Microspheres consisting of different polyurethanes (PUs) were prepared using our 39 previously reported solventless microencapsulation technique. Notably, these microspheres exhibited 40 considerable differences in their thermodynamic characteristics, including their glass transition 41 temperature (T g ), extrapolated onset temperature (T o ) and extrapolated end temperature (T e ). At test 42 temperatures below the T o of the PU, only 5%-10% of the agrochemical was rapidly released from 43 the microspheres within 1 day, and none was released thereafter. However, at test temperatures 44 above the T o of the PU, the rate of agrochemical release gradually increased with increasing 45 temperatures, and the rate of release from the microspheres was dependent on the composition of the 46 PU. Taken together, these results show that the release profiles of the microspheres were dependent 47 on their thermodynamic characteristics and changes in their PU composition. 
Preparation of PU films
122
The PU films were prepared according to the following method to prevent the occurrence of 123 any thermodynamic effects on the CTD in the microspheres. The compositions of these materials are 124 shown in Table 1 . The reactant ratio of isocyanate to hydroxyl moieties was set to one. Isocyanate 125 was added to the polyols, and the resulting mixture was vigorously stirred for 1 min to give a 126 homogenous mixture. The mixture was then cast onto a glass plate using an applicator set at 375 μm.
127
The glass plate was then held in an oven at 80 °C for over 3 h to terminate the urethane reaction. 
Preparation of CTD microsphere (CTD-MS) samples using an agitation granulation process
138
All of these samples were prepared according to the agitation granulation process (Fig. 2) 139 reported in our previous study. 17) Briefly, 300 g of CTD pre-mix (CTD content: 69.1%) was loaded 140 into a high-speed mixer (EarthTechnica Co., Ltd, Tokyo, Japan) and heated to 80 ± 5 °C with the 141 agitator and chopper blades set at 850 and 2,500 rpm, respectively, to mix the material. A 142 predetermined amount of polyol mixture (Table 1 ) was added over 2 min to the pre-mixed material, 143 and mixing was continued for 3 min. A predetermined amount of isocyanate (Table 1) 
183
Each CTD-MS sample was evaluated in triplicate. Release tests were continued up to 56 days 184 until almost 100% of the CTD was released. 
Statistical analysis of release profiles
187
The difference factor (f 1 ) was used to evaluate the difference between two release profiles.
20)
188
The f 1 was calculated by the following equation: 
Effects of the PU composition on the physicochemical properties of the CTD-MS samples
219
Six CTD-MS samples with different PU compositions but the same coating ratio were prepared 220 using our solventless microencapsulation process. Table 4 shows the physicochemical properties of As shown in Table 3 , the T g value of the S429 (100)-film was almost identical to that of the 
